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Abstract
Pranayama Yoga can help improve breathing, and improve calm and also relieve stress. Endurance training 
can increase lung capacity, improve fitness, and relax the body. However, the combination of pranayama yoga 
and endurance exercises has never been done in asthma patients. The purpose of this study was to analyze the 
combination of pranayama yoga exercises and endurance exercises for Increased Peak Forced Expiration Flow. 
The design of this study was Quasy Experiment with a pretest-posttest control group design, the location of the 
study was in the pulmonary clinic of Universitas Airlangga Hospital and Haji General Hospital in Surabaya, East 
java. Respondents were selected by purposive sampling techniques in accordance with inclusion criteria with 
a total of 72 respondents. Peak Expiration Flow is measured from forced vital capacity or The peak expiratory 
flow (PEF) is the maximum flow obtained within the first 200 milliseconds of a forced expiratory maneuver 
after inhalation to total lung capacity (TLC). The intervention group was given a combination exercise by 
doing pranayama yoga and endurance exercise for 6 weeks, 2x per week, 51 minutes for each training session. 
Pranayama yoga combination exercises and endurance exercise using trainer instructors and modules. FPEF and 
asthma control were measured every week for 6 weeks. The results showed a significant difference in the level of 
FPEF and asthma control before and after 6 weeks of interventions combination of pranayama yoga and endurance 
exercise in the intervention group obtained significance values (p <0.05) with p = 0.000 and asthma control in the 
intervention group (p <0, 05) with p = 0.000 the results of the research shows that by practicing pranayama yoga 
and endurance exercise can improve FPEF and asthma control. Pranayama yoga and endurance exercise can be 
used as an complementary therapy in supporting pharmacological therapy to improve FPEF and control asthma.
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Introduction 
Asthma is a chronic airway disease that is a 
public health problem in various countries. 
Asthma can be mild and does not interfere 
with activities, but can be sedentary and 
disrupt activities and even daily activities. 
The prevalence of asthma has risen sharply 
and asthma is now known as the most frequent 
cause of disability, requires large costs and 
preventable illness (Atmoko, Faisal, Bobian, 
Adisworo, & Yunus Faisal, 2011; Yang ZY, 
Zhong HB, Mao C, Yuan JQ, Huang YF, Wu 
XY, Gao YM, 2016).
Asthma was once thought to be a disease 
caused by smooth muscle spasm, now asthma 
is a complex inflammation that controls 
clinical and physiological changes. Asthma 
sufferers are people who are dependent 
on drugs and breathing aids that require 
expensive costs. As a heterogeneous disease, 
asthma is usually characterized by chronic 
airway inflammation. Typical symptoms of 
asthma are wheezing, shortness of breath, 
chest tightness, and coughing that vary from 
time to time and experience limited expiratory 
airflow (GINA, 2018).
According to the World Health 
Organization (WHO, 2018), asthma sufferers 
of 235 million people, the death rate from 
asthma in Indonesia reached 24,773 people 
or about 1.77% of the total population of 
the population, this data also puts Indonesia 
at number 19 in the world regarding asthma 
deaths. GINA (GINA, 2018), an estimated 
300 million people suffer from asthma. The 
average global prevalence of asthma ranges 
from 1% to 18% of the population of various 
countries. The number of asthma sufferers in 
the world reaches 300 million people. This 
number is expected to continue to increase 
to 400 million by 2025. The prevalence of 
asthma sufferers in Indonesia is 4.5% with 
the highest incidence occurring in women 
at 4.6%. The highest prevalence of asthma 
sufferers was found in Central Sulawesi 
(7.8%), followed by East Nusa Tenggara 
(7.3%), in Yogyakarta (6.9%), and East Java 
with an asthma prevalence of (5.1%) (Badan 
Penelitian dan Pengembangan Kesehatan, 
2013). 
Efforts made by health workers at 
Universitas Airlangga Hospital and Haji 
General Hospital in Surabaya, provide 
information about asthma such as avoiding 
stress, cold weather, dust, cigarettes, and other 
allergens and providing asthma medication 
but still do not show an increase in PEF and 
control asthma.
Asthma symptoms can be controlled by 
pharmacological and non-pharmacological 
therapies, pharmacological therapies, 
for example, administering lozenges and 
inhalation therapy. Providing pharmacological 
therapy aims to relax bronchial smooth 
muscle, increase mucociliary cleansing and 
modulate the release of allergen mediators 
from mast cells, but even though the patient 
has taken asthma treatment, there are still 
50% of patients with the uncontrolled 
state, 30% partially controlled, 20% fully 
controlled (20% controlled) (Julvainda 
Eka Priya Utama, 2018; Quirt, Hildebrand, 
Mazza, Noya, & Kim, 2018). This shows 
that most patients are not controlled, despite 
asthma treatment. Until now, health workers 
continue to conduct research related to 
pharmacological and non-pharmacological 
therapies. Non-pharmacological therapy is 
used as a support for pharmacological therapy 
to increase peak expiratory flow (PEF) and 
the degree of asthma control. One of the non-
pharmacological therapies that can increase 
the peak flow of forced expiration and asthma 
control is pranayama yoga practice and 
endurance exercise.
One of the non-pharmacological therapies 
that can increase Peak expiratory flow (PEF) 
and asthma control is yoga pranayama and 
Endurance training exercise. Yoga has been 
recommended for pulmonary rehabilitation 
programs and in addition to physical 
therapy in rehabilitation programs and has 
been shown to improve mind and body 
coordination. Yoga is called a “low-impact” 
sport that can be tailored to the needs and 
abilities of its practitioners so that it is suitable 
for anyone including asthmatics through 
asanas (yoga postures) and pranayama 
(breathing techniques). Short-term studies 
on yoga practice have reported an increase 
in pulmonary physiological parameters, 
increased diffusion capacity, reduced rates 
of stress due to tightness and improved 
quality of life (Cramer, Posadzki, Dobos, & 
Langhorst, 2014; Liu et al., 2014).
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Breathing exercises in yoga can activate 
the hypothalamus part of the brain’s response 
which can affect good emotions and have 
an effect on asthmatics (Chandra, 1994; Liu 
et al., 2014; William Fernando Benavides-
Pinzón, 2017). In addition to Pranayama Yoga 
that can be given to asthma patients, there 
are epidemiological studies that endurance 
exercise can extend life expectancy and 
reduce the risk of chronic diseases. The 
effects of endurance exercise in addition to 
enlargement of muscle fibers, mitochondria 
which will increase the source of muscle 
energy, makes the muscles not easily tired. 
This is by the needs of asthma patients who 
tend to get tired quickly, causing shortness 
resulting in reduced life activities. This 
adaptation results in better health reduce the 
risk of morbidity and mortality and improve 
the quality of life (Abirami & Raj, 2013; 
Khotimah, 2013; Nizet et al., 2009; Safdar et 
al., 2011). 
Exercise activity can be done by anyone, 
including asthmatics. Many asthmatics may 
feel afraid of doing exercise activity because 
exercise is also one of the triggers of an 
asthma attack, Rogger Catz of the University 
of California states that about 80% of asthma 
sufferers are caused by allergies and 40% 
fever, including asthma caused by exercise-
induced asthma (EIA). However, EIA 
sufferers do not give up doing sports because 
doing good exercise can reduce the relapse 
and dependence of asthma medication (Côté, 
Turmel, & Boulet, 2018; Wijaya, 2015).
Several studies have proven several 
interventions given to asthmatics including 
asthma exercises, deep breathing, Buteyko, 
upper body exercises, and yoga pranayama 
as one type of intervention that can be done 
to protect and improve respiratory health 
helps to improve asthma and increase peak 
expiratory flow (PEF). However, it is not yet 
known the effectiveness of the combination 
of pranayama yoga exercises and endurance 
training exercise in increasing the Peak 
Expiratory Flow (PEF).
The combination of pranayama yoga 
practice and endurance exercise is expected 
to increase the peak flow of forced expiration 
and asthma control through bronchial smooth 
muscle relaxation and decreased respiratory 
frequency (Eichenberger, Diener, Kofmehl, 
& Spengler, 2013; Putra, Sriyono, & Yasmara, 
2017). At present there is still limited research 
on this matter, so researchers are interested 
in analyzing the effect of a combination of 
pranayama yoga exercises and endurance 
exercise on increasing the Peak Expiratory 
Flow (PEF) and asthma control. Observing 
the high morbidity and mortality due to 
asthma that increases from year to year is 
a special concern from the world of health, 
one of which is in nursing that can provide 
independent intervention as a companion to 
pharmacological therapy. The objective of the 
study is to analize the effect of a combination 
of yoga pranayama and endurance exercise 
on Peak Forced Expiration Flow and control 
asthma.
Method
The design of the research was quasi-
experimental with pretest-posttest control 
group design. This study uses a sampling 
technique in which samples are taken 
based on purposive sampling. This study 
uses respondents from 2 hospitals, for the 
intervention group conducted at Airlangga 
University Hospital and the control group 
was conducted at the Haji General Hospital in 
Surabaya. This was done so that respondents 
in the intervention group and the control 
group did not meet each other and did not tell 
each other about the interventions that had 
been given during the research process so 
that the research was not biased.
The target population in this study were 
adult patients who were diagnosed with 
asthma in the pulmonary clinic at Universitas 
Airlangga Hospital and Haji General Hospital 
in Surabaya, using history taking, physical 
examination, and spirometry examinations 
that had undergone outpatient treatment. 
In this study, 2 were excluded and 1 person 
refused to participate in this study. A total 
of 76 subjects consisting of 20 men and 56 
women, 4 subjects in the control group who 
had dropped out of school because they 
could not follow the exercise regularly on a 
schedule. So that the total sample used in this 
study was 72 subjects.
Inclusion criteria in this study were 
asthma patients aged 17–60 years, good 
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oral communication, asthmatics were stable 
and able to sit and stand without the help of 
others and tools. While the exclusion criteria 
are, asthma sufferers in attacks, patients with 
shortness of breath due to complications 
of other diseases, patients with permanent 
physical disorders of the neck, chest, and 
upper extremities.
Peak Expiratory Flow measured from 
forced vital capacity or The peak expiratory 
flow (PEF) is the maximum flow obtained 
within the first 200 milliseconds of a forced 
expiratory maneuver after inhalation to 
total lung capacity (TLC). Peak Expiratory 
Flow was measured using a peak flow meter 
performed 3 times and the highest value was 
taken in each measurement while asthma 
control was measured using an asthma control 
test conducted before and after pranayama 
yoga practice and endurance training exercise 
for 6 weeks. The intervention group was given 
a combination exercise by doing pranayama 
yoga and endurance exercise for 6 weeks, 
2x per week for 51 minutes for each training 
session. One-time joint training using the 
instructor and one time self-training at home 
using the module while still being monitored 
by family members and researchers by 
recording pranayama yoga exercises and 
endurance training exercises that have been 
done and each participant sends videos and 
documentation images to the group Whatsapp 
has been made by researchers. Pranayama 
yoga combination exercises and endurance 
exercise using instructor trainers and modules. 
The control group was conducted at the Haji 
General Hospital, by continuing to follow 
the treatment by the standard operational 
procedures (SOP) at the pulmonary clinic of 
the Haji General Hospital in Surabaya and 
was not allowed to practice yoga pranayama 
and endurance exercise while participating in 
the study. After the research is completed, the 
control group is given a module and exercises 
together with both the control group and the 
intervention group conducted at the Lake 
of Airlangga University or the Airlangga 
University Hospital.
The steps of the Pranayama yoga and 
Endurance Training Exercise technique: 
1) The pose of sukhasana, 2) Padmasana, 
3) Sidhasana, 4) Vajrasana. Next to do 
pranayama breathing consisting of; 1) 
Dhirgaswasam 5 minutes 2) Ujjayi 5 minutes 
3) Kapalabhati 5 minutes 4) Anuloma viloma 
5 minutes 5) Sitali 5 minutes 6) Sitkari 5 
minutes. After doing yoga exercises for about 
30 minutes, participants are encouraged to 
take a 5-minute break before doing Fartlek 
exercises for 21 minutes, by way of; warm-
up exercises consisting of 20 seconds lunges, 
side lunges 20 seconds, squat 5 seconds, 
high knee 10 seconds. Then continue the 
exercise for 5 minutes, jogging 2 minutes, 
walking 5 minutes, jogging 2 minutes. Walk 
for 5 minutes. After ending the exercise it is 
recommended not to sit down immediately 
but to do the cooling consisting of; Hamstring 
stretch 20 seconds, Calf stretch 20 seconds, 
Forward bend 20 seconds. To prevent/
overcome the recurrence of subjects during 
pranayama yoga practice and endurance 
exercise or exercise-induced asthma (EIA), 
the researchers first coordinated with the 
supervisor and the responsible physician at 
the  Hospital Universitas Airlangga and Haji 
General Hospital in Surabaya to prepare for 
inhaler drug therapy, oxygen, and warm-up 
before exercise and conditioning after doing 
the exercise. Subjects who experienced 
a recurrence during exercise then it is 
recommended not to continue training. In 
this study using pranayama yoga practice 
instruments and endurance exercise using 
informed consent sheets, Standard Operating 
Procedures (SPO), instructors, training 
modules and respondent characteristics 
sheets. In the measurement of the Peak 
Expiratory Flow Rate (PEFR) using, Peak 
Flow Meter, the respondent characteristic 
sheet that contains questions about the 
respondent’s identity, including the initial 
name, gender, age, level of education, height, 
length of time suffering from asthma and 
the value of Forced Peak Expiratory Flow 
( PEFR ) while for the assessment of the 
level of asthma control using ACT (Asthma 
Control Test) there are several things that 
are assessed namely the intensity of asthma 
recurrence in doing daily work, experiencing 
shortness of breath, waking up at night, the 
use of drugs and the level of asthma control 
which includes controlled asthma, partially 
controlled and uncontrolled. This study will 
evaluate the Pre-Post Forced Peak Expiratory 
Flow (FPEF) and asthma control by using 
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the achievement sheet of the Forced Peak 
Expiratory Flow (PEFR)  asthma control 
observation sheets before and after pranayama 
yoga practice and endurance exercise.
Statistical test using the Wilcoxon test in 
the Peak Expiratory Flow Rate (PEFR) where 
the treatment group showed a significant 
difference between the PEFR. in the control 
group showed that there was no significant 
difference between the pre-test and post-
test PEFR. In Prediction Peak Expiratory 
Flow (PEF) (%) using paired T-test where 
the treatment group showed a significant 
difference between PEFR (% predicted) 
before and after pranayama yoga combination 
training and endurance training exercise 
in the control group showed no significant 
difference between APE (% predicted) before 
and after. For the analysis of asthma control 
using the Wilcoxon test where the treatment 
group showed a significant difference 
between asthma control before and after the 
practice of pranayama yoga combination 
and endurance exercise. Paired T-test results 
in the control group showed no significant 
difference between asthma control before 
and after. MANOVA test results obtained a 
significance which indicates that there are 
differences in the average PEFR and asthma 
control values in the treatment and control 
groups. This shows that there is an effect of 
pranayama yoga combination training and 
endurance exercise in asthma patients.
Ethical approval was issued by the 
Airlangga University Hospital Research 
Ethics Commission with Number: 197 / KEH 
/ 2018 on December 11, 2018, and the Haji 
General Hospital with Number:. 073/07 / 
KOM.ETIK / 2019 on 7 February 2019.
Results
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f % f %
Age years 
18–25 3 8.8 1 2.9 0.001
26–35 5 14.7 14.7
36–45 11 32.4 5
46–60 15 44.1 32 68.1
Education 
No school 1 2.9 1 2.9 0.331
Junior High 
School
6 17.6 19 50.0
High School 14 41.2 11 34.2
College 13 38.2 7 18.4
Occupation 
PNS 3 8.8 3 8.8 0.393
Enterpreneur 5 14.7 11 28.9
Others IRT 26 76.5 24 63.2
sex 
Male 5 14.7 11 68.8 0.210
Fimale 29 85.3 27 79.4
Genetik
No 10 29.4 10 26.3 0.567
Yes 24 70.6 28 73.7
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Table 1 shows that the age characteristics 
of respondents by age, the majority of 
respondents in the treatment group and the 
majority of the control group were in the 
age range 46-60 years are 15 (44.1%) in 
the treatment group and 32 (68.1%) in the 
control group which is the age category early 
elderly and late elderly. Age demographic 
data of respondents from both groups showed 
variants of inhomogeneous data with a 
value of p = 0.001. this is because the age 
distribution in the two groups is not normally 
distributed and also the age factor affects lung 
function in a person. Regression test results 
obtained an R Square value of 0.06 meaning 
0.6% PEFR  and asthma control is influenced 
by age with a value of p = 0.526 so it can be 
concluded that the age group of respondents 
did not have a significant relationship. On 
the characteristics of the education level 
of respondents in the treatment group, the 
majority were middle educated 14 (41.2%) 
and in the control group, the majority were 
elementary education as many as 19 subjects 
(50.0%). The characteristics of work in the 
treatment and control group were mostly as 
IRT / other, in the treatment group were 26 
subjects (76.5%) and the control group was 24 
(63.2%). Sex characteristics in the two groups 
were majority female, in the treatment group 
were 29 (85.3%) women while in the control 
group were 27 (79.4%). Characteristics 
of respondents based on family history of 
asthma (genetic) in the treatment group were 
24 subjects (70.6%) and the control group 
was 25 subjects (73.5%) who had a family / 
genetic history of asthma.
Table  2 After a combination of pranayama 
yoga exercises and endurance exercise for 
6 weeks, the mean PEFR value of the post-
test 350.88 ± 44.064 in the treatment group 
obtained a delta value of 70.88 (L). Wilcoxon 
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Delta (Δ) P Value
PEFR  (L) Treatment 280.00±56,622 350.88±44.064 70.88 0.0001
control 241.05±43.483 240.79±47.555 0.26 0.813
APE (%) 
PREDIKSI
Treatment 64.85±16373 82.68±11422 17.83 0.000
Control 57.61±15559 57.42±15742 0.019 0.868
Asthma Control Treatment 15.38±3.574 21.32±1,249 5.94 0.0001
control 14.68±2.451 15.61±2.521 0.93 0.013
Table 3 Distribution of Asthma Control Levels in the Treatment groups and Control Groups
Asthma Control Treatment Groups Control Groups
Pre-test % Post-test % Pre-test % Post-test %
Not controlled 29 85,3 1 2,9 38 100 36 94,7
Partially Controlled 5 14,7 33 97,1 0 0 2 5.3
Fully Controlled 0 0 0 0 0 0 0 0
Table 4 Results of multivariate analysis of a combination of pranayama yoga exercises and 
endurance exercise in the treatment groups and the control groups
Variable N Box Test P value
Box M F df 1 df 2 Lavene pillai’s 
trace




152 Volume 8 Issue 2 August 2020
test results in the treatment group showed 
that there were significant differences 
between the PEFR before and after the 
pranayama yoga combination exercise and 
endurance exercise with a value of 0.001 (p 
<0.05). After being evaluated for 6 weeks, 
the mean post-test score was 240.79 ± 47.555 
in the control group, the delta value was 
0.26 (L). Wilcoxon test results in the control 
group showed that there was no significant 
difference between the APE pre-test and 
post-test with a value of 0.813 (p <0.05). In 
PEFR (% prediction) in the treatment group, 
the mean PEFR prediction value was 64.85 
± 16373% and post-test 82.68 ± 11422% and 
delta value of 17.83%. Paired T-test results 
in the treatment group showed that there was 
a significant difference between PEFR (% 
prediction) before and after the combination 
practice of pranayama yoga and endurance 
exercise with a value of 0,000 (p <0.05). In 
the control group PEFR mean (% predicted) 
pre-test 57.61 ± 15559% while post-test 57.42 
± 15742% delta value 0.019%. The results of 
the paired T-test in the control group showed 
no significant difference between PEFR (% 
predicted) before and after with a value of 
0.868 (p <0.05). In the control group, the 
mean pre-test value was 15.38 ± 3,574 asthma 
control and after a combination of pranayama 
yoga exercises and endurance exercise for 6 
weeks the post-test value was 21.32 ± 1,249 
delta value of 5.94. Wilcoxon test results 
in the treatment group showed that there 
were significant differences between asthma 
control before and after the combination 
practice of pranayama yoga and endurance 
exercise with a value of 0,000 (p <0.05). In 
the control group, the mean value of asthma 
pre-test control was 14.68 ± 2.451 while in 
the post-test 15.61 ± 2.521. the control group 
obtained a delta value of 0.93%. Paired 
T-test results in the control group showed 
no significant difference between asthma 
control before and after with a value of 0.013 
(p <0.05).
Table 3 shows that in the treatment group, 
the total pre-asthma control scores of subjects 
in the uncontrolled category were 29 (85.3%) 
subjects. At post asthma control, it showed 
that the subjects were partially controlled 
by 33 (97.1%) subjects and there were no 
subjects whose asthma was fully controlled 
(0%). In the control group, all pre-asthma 
control values were in the uncontrolled 
category 38 subjects (100%) in the post-
asthma control were only 2 (5.3%) partially 
controlled subjects and 36 (94.7) subjects 
were still in the uncontrolled asthma criterion.
Table 4 shows that testing the variance-
covariance similarity individually for each 
variable shows a Box test value of 0.000, 
which means that the variance-covariance in 
all variables is not the same for each group. 
So that in making decisions statistical test 
results can be seen in Pillai’s trace. Manova 
test results obtained a significance value 
of P <0.0001 (α 0.05) which indicates that 
there are differences in the average PEFR 
and asthma control values in the treatment 
and control groups. This shows that there is 
an effect of pranayama yoga combination 
training and endurance exercise in asthma 
patients.
Discussion
Peak Expiratory Flow (PEF)
The peak flow of forced expiration is 
the highest point that can be reached during 
maximum expiration. In the event of asthma, 
there is great resistance to airflow, especially 
during expiration, when a person expires to 
reach a maximum flow where the flow cannot 
be increased even with a maximum increase 
in power (Moore & Castro, 2017).
Airways that have decreased space 
cause the maximum expiratory flow to also 
be reduced. Maximum expiration can be 
achieved if there is no worsening of breath 
and reduction of space in the respiratory 
tract (Hall, 2015). In the treatment group, 
the majority of subjects experienced an 
increase in the post- PEF score.PEF  value 
measurement is done once every week after 
doing a combination of pranayama yoga 
exercises and endurance exercise for 6 weeks, 
performed 3 (three) times the examination 
and the highest value was taken in each 
measurement. In the treatment group, some 
subjects during the initial PEFR  assessment 
until week 3 had not yet seen an increase 
in FPEF . This is in line with the research 
presented by (Begum & Hussain, 2013; Maya 
Kurnia, 2013; Eleckuvan, 2014; Parmar & 
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Nagarwala, 2014).
States that yoga interventions and 
effective end endurance training exercise 
are given at least 6 weeks of intervention 
with a frequency of exercise 3 times a week. 
So that in the 4th and 5th week, there was 
an increase in FPEF value. The increase in 
FPEF  occurred significantly until the end 
of week 6. The increase in the peak flow of 
forced expiration shows that the pranayama 
yoga practice and endurance exercise that is 
done can affect the increase in FPEF  value. 
The increase in FPEF in the treatment group 
occurred at all ages but the majority of the 
increase in FPEF  occurred in the 4th to 6th 
week of the intervention. Characteristics of 
subjects who experience an increase in PEF 
are relatively diverse ranging from the level 
of education, age, occupation, gender, and 
genetic / family history of asthma.
This is due to the APE (% predictions) 
of the control group The difference in the 
median PEF  and PEF  predictions of the 
intervention group is greater when compared 
to the control group. All subjects experienced 
an increase in PEFR  and FPEF scores 
(% predicted) in the intervention group. 
This is because RSUA doctors and nurses 
provide pharmacological therapy and health 
education to asthma patients undergoing 
outpatient therapy at RSUA Lung Poly. In 
addition, subjects also received an intensive 
assistance program that is a combination of 
pranayama yoga and endurance exercise. So 
it can be concluded that procedural treatments 
at the polyclinic of pulmonary disease and 
interventions combination of pranayama yoga 
exercises and endurance exercise show more 
improvement in one pulmonary function, 
namely an increase in forced expiratory peak 
flow (FPEF) and APE (% predicted).
Increased PEFR  and PEF values (% 
predicted) in asthma patients indicate the 
patient has a good prognosis. This is due to 
lung repair. Improved pulmonary physiology 
shows the achievement of one of the outcomes 
in the implementation of nursing care. In 
this case, the patient is able to perform self-
care by doing pranayama yoga exercises and 
endurance exercise independently so that an 
increase in the value of PEF.
In this study, a combination of pranayama 
yoga exercises and endurance exercise is 
carried out for 6 weeks and done 2 times 
a week, pranayama yoga exercises and 
endurance exercises are done 1 (one) time 
with group/group exercises using instructors 
(trainers) and 1 (one) time carried out 
independently at home with the duration of 
exercise required, namely; pranayama yoga 
exercises were carried out for 35 minutes and 
endurance exercises were carried out for 21 
minutes.
The results of this study are in line with 
other studies which show that pulmonary 
rehabilitation will get very optimal results 
if done as early as possible (after the patient 
has been diagnosed with asthma by a doctor), 
one form of pulmonary rehabilitation in 
asthma patients is by giving pranayama 
yoga breathing exercises. Pranayama Yoga 
is a breathing exercise with slow and deep 
breathing techniques, using diaphragm 
muscles, allowing the abdomen to rise slowly 
and the chest to fully expand. Yoga is a method 
of physical and mental training for all ages. 
Yoga provides relaxation to the body, blood 
circulation, and control of breathing. Yoga is 
very good for asthmatics (Agnihotri, Kant, 
Kumar, Mishra, & Mishra, 2016; Agnihotri, 
Kant, Mishra, & Singh, 2016; Kristina 
Zaičenkovienė1,Roma Aleksandravičienė1, 
Stasiulevičienė1, & Lithuanian, 2013). 
Yoga shows beneficial effects for people 
with chronic asthma such as reducing asthma 
medication, increasing exercise capacity, 
increasing FEV1, functional capacity and 
asthma control (Cebrià I Iranzo, Arnall, 
Camacho, & Tomás, 2014). Research 
conducted on asthma patients shows highly 
statistically significant results on all pulmonary 
physiology parameters. Pranayama yoga 
given to the yoga group for 6 weeks of practice 
showed a significant increase in FEV1 and 
PEFR in the pulmonary physiology tests of 
asthmatics who had performed pranayama 
yoga (Parmar & Nagarwala, 2014; Shyam 
Karthik, Chandrasekhar, Ambareesha, & 
Nikhil, 2014). 
The effect of yoga obtained in this study 
is related to deep breathing techniques 
(pranayama) and meditation which causes 
a reduction in the frequency of breathing. 
This can modulate airway reactivity, increase 
breathing sensation through regulation 
of breathing patterns, reduce oxygen 
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consumption, reduce the incidence of hypoxia 
and hypercapnia so that blood oxygenation 
is better without increasing ventilation, 
increase respiratory endurance and muscle 
strength and modulate autonomic function 
with decreased heart rate when resting and 
sympathetic activity (Bonura, 2007; Sindhu, 
2015).
Pranayama is a breathing technique in 
ancient yoga. Pranayama integrates the 
mind and body and is focused on bodily 
sensations. Pranayama directly provides 
benefits to various body functions positively. 
Pranayama consists of (1) regular, slow and 
strong inspiration for a longer duration during 
exercise, which causes the strengthening 
of the breathing muscles, (2) increases 
expiratory power and decreases resistance to 
airflow in the lungs (3) increases holding time 
breath according to the ability of participants 
(Fulambarker et al., 2012; Shankarappa, 
Prashanth, Annamalai, & Varunmalhotra, 
2012). 
In addition to pranayama yoga that can 
be given to asthma patients, epidemiological 
studies are stating that endurance exercises 
prolong life expectancy and reduce the risk 
of chronic diseases. The effect of endurance 
exercise besides enlargement of muscle 
fibers, mitochondrial enlargement also occurs 
which will increase the energy source of 
muscle work, so the muscles do not get tired 
easily. This is following the needs of asthma 
patients who tend to get tired quickly, causing 
shortness resulting in reduced life activities. 
This adaptation results in better health reduce 
the risk of morbidity and mortality and 
increase the quality of life (Chen, Tsai, Liou, 
& Chan, 2017; Khotimah, 2013; Nizet et al., 
2009).
Exercise is a very good way to increase 
the vitality of lung physiology. Exercise 
stimulates deep breathing and causes the 
lungs to expand so that the input of oxygen 
released into the blood increases and more 
carbon dioxide is released. If a person has 
more oxygen volume, the blood circulation 
is better, so that the muscles get more oxygen 
and can do activities without feeling tired 
(Ahmed, Mohamed, & Hashem, 2011; 
Maya Kurnia, 2013a; MuthEffectivenessu 
Eleckuvan, 2014). 
In this study, the treatment group was 
given a combination of pranayama yoga 
exercises and endurance exercise. In this 
case, endurance exercise is given by doing 
jogging fartlek for 21 minutes consisting 
of; 1-minute warm-up exercise, walk 15 
minutes, jogging 4 minutes and cool down 
1 minute. By doing fartlek exercises by 
walking and jogging, the principle of fartlek 
training is running with various variations. 
This means that it can measure the desired 
running speed while doing the exercise as 
desired and also adjusted the conditions / 
practical abilities according to Sukardiyanto 
in the study (Maya Kurnia, 2013b). Fartlek 
training is a part of endurance exercise that 
can increase lung capacity and increase 
respiratory muscles so that lung elasticity can 
be maintained. These conditions can open 
up lung space that can be used by alveoli 
in gas exchange. Fartlek can also stimulate 
sympathetic nerves in the respiratory muscles 
to excrete norepinephrine and epinephrine to 
bind to α receptors that cause the respiratory 
muscles to contract (Suryantoro, Isworo, & 
Upoyo, 2017; Udayani & Amin, 2019).
Asthma Control Level
Assessment of the level of asthma control 
using the ACT (Asthma Control Test), several 
things are assessed namely the intensity of 
recurrence of asthma in doing daily work, 
experiencing shortness of breath, waking 
up at night, the use of drugs and the level of 
asthma control. In some questions on ACT 
related to exacerbation/recurrence of asthma, 
which is a process of repeated attacks due 
to hyper-responsive immune cells such as 
mast cells, eosinophils and T lymphocytes, 
mast cells, macrophages, dendritic cells, and 
myofibroblasts to certain stimuli causing 
symptoms of shortness of breath, wheezing 
and coughing as a result of narrowing of the 
airway (Ghebre et al., 2015; Grzela et al., 
2015). The results of this study indicate that 
pranayama yoga exercises and endurance 
training exercise are effective in asthma 
patients to improve asthma control. Asthma 
cannot be cured but can be controlled with 
proper management and management. This 
study is in line with other studies that show 
that the goal of asthma control is to reduce 
the frequency of asthma attacks, improve 
inflammation of the respiratory tract and 
Akbar Nur: The Effect of Combination Pranayama Yoga and Endurance Training Exercise on PEF
155Volume 8 Issue 2 August 2020
increase physical activity and pulmonary 
physiology (Baines et al., 2014).
Asthma control is generally divided into 
2 namely controlled and uncontrolled. In 
the ACT (Asthma Control Test) assessment 
the classification of asthma control was 
divided into 3, which were fully controlled 
with a score of 25, partially controlled 20-
24 and uncontrolled with a score of <19. In 
the category of partially controlled asthma 
control levels included in the classification of 
controlled asthma, it is related to individual 
efforts to achieve optimal asthma control 
that is fully controlled (Atmoko et al., 2011; 
Cramer, Lauche, & Dobos, 2014; Katerine, 
Medison, & Rustam, 2014).
The goal of asthma control is to reduce 
the frequency of asthma attacks, improve 
inflammation of the respiratory tract and 
increase physical activity and pulmonary 
physiology and also improve the quality of 
life which is also an important component in 
the management of asthma (Cramer, Lauche, 
et al., 2014; Shyam Karthik et al., 2014). 
Yoga exercises given for 2 months to asthma 
patients have an increase in forced vital 
capacity (FVC), forced expiratory volume in 
1 second (FEV1), peak expiratory flow rate 
(PEF) (Agnihotri, Kant, Mishra, et al., 2016; 
Soni, Munish, Singh, & Singh, 2012). 
If people with asthma are very unfit, 
then the exercise program can be started by 
walking, because this exercise has lower 
asthma and prepares the muscles, for training 
with a higher intensity in the future. If the 
level of fitness increases, especially in the 
case of the musculoskeletal system, then the 
intensity of the exercise can be increased 
by conducting a low-level interval training 
consisting of walking and jogging (Wijaya, 
2015). Endurance training exercise aims to 
improve the efficiency and capacity of the 
oxygen transport system. Endurance training 
which means to build, restore, or maintain the 
condition of one’s body so that it is very good 
for asthmatics (Khotimah, 2013).
In addition to the above statement by 
(Indrayana, 2013), fartlek is slow running 
which is then varied with intensive short 
sprints from medium distance running with 
a fairly high constant speed then interspersed 
with sprint running and jogging and sprinting 
again and so on, so variations in temp running 
can be played depending on the practical 
conditions. Nursing diagnosis of activity 
intolerance is a major problem that occurs in 
asthma patients. Activity intolerance is the 
inadequacy of psychological or physiological 
energy to carry out or complete activities that 
must / have been carried out. 
One outcome that must be achieved in 
solving this problem is activity tolerance, 
with the limitation of respiratory status 
characteristics. In this research, the process 
of nursing care with Calista Roy’s theoretical 
approach the results of the study showed an 
increase in the value of the Peak Expiratory 
Flow and Asthma Control Test (ACT) showed 
that the goal of nursing care was achieved.
According to Roy, as an open system, 
humans receive input or stimulus either from 
the environment or from within themselves, 
the level of adaptation is determined by a 
combination of focal, contextual, and residual 
effects. Adaptation occurs when someone 
responds positively to environmental 
changes. This adaptive response enhances 
the integrity of a person who will lead him 
to be healthy (Agnihotri, Kant, Mishra, et al., 
2016; Soni et al., 2012).
When the body gets an external stimulus 
in the form of yoga breathing and Endurance 
Exercise, the body responds. The nurse is 
the key to ensuring the achievement of the 
client’s adaptation goals. Nursing actions aim 
to enhance the adaptation of individuals and 
groups so that they contribute to improving 
health, quality of life.
Conclusion
The combination of pranayama yoga practice 
and endurance training exercise can increase 
the Peak Expiratory Flow (PEF) and Asthma 
Control Test (ACT). Based on the results of 
statistical tests, the combination of pranayama 
yoga exercises and endurance exercise can 
increase the peak force of forced exhalation 
(PEF) by 70,881 (L) and predictive peak 
flow prediction (% prediction) by 17.83% 
asthma control intervals by 38% and based 
on the results of Asthma Control Test (ACT) 
subjects who experienced an increase in 
control (partially controlled) asthma were 
33 (97.1%), respondents. Pranayama yoga 
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and endurance training exercise can be 
used as an alternative choice in supporting 
pharmacological therapy to improve PEF and 
control asthma.
Research Limitations
 In this study subjects used different doses 
of the drug so that it could affect the value of 
the Peak Expiratory Flow (PEF) and Asthma 
Control Test (ACT). Researchers also cannot 
control all respondent activities and trigger 
the occurrence of disturbances such as air 
pollution and irritants as well as the subject’s 
uniformity of age.
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